The single-electron transistor (SET) is one of promising candidate for a highly sensitive electrometer in measuring quantum states of quantum computation since it measures a small fraction of charges on a small island [1] . However, it has a relatively small bandwidth because a parasitic capacitance and tunneling resistances give a small value of cut-off frequency. To solve the problem of the relatively small bandwidth [1,2] due to a cable from a cryostat to outside electronics, a radio-frequency single-electron transistor (RF-SET) system consisting of the resonant tank (LC) circuit and the SET has been developed. Usually there are two types of RF-SETs, depending on the reflected or transmitted signals from the tank circuit [1, 2] . In particular, the transmission-type RF-SET consists of relatively simpler electric components and improvement of its performance is ongoing [2] .
Introduction
The single-electron transistor (SET) is one of promising candidate for a highly sensitive electrometer in measuring quantum states of quantum computation since it measures a small fraction of charges on a small island [1] . However, it has a relatively small bandwidth because a parasitic capacitance and tunneling resistances give a small value of cut-off frequency. To solve the problem of the relatively small bandwidth [1, 2] due to a cable from a cryostat to outside electronics, a radio-frequency single-electron transistor (RF-SET) system consisting of the resonant tank (LC) circuit and the SET has been developed. Usually there are two types of RF-SETs, depending on the reflected or transmitted signals from the tank circuit [1, 2] . In particular, the transmission-type RF-SET consists of relatively simpler electric components and improvement of its performance is ongoing [2] .
In this abstract, to investigate the sensitivity of an transmission-type RF-SET with an in-plane-gate SET (IPG-SET) [3] fabricated on AlGaAs/GaAs wafer, a measurement method and characteristics of the transmission-type RF-SET system are introduced.
Fabrication of an IPG-SET
We used an AlGaAs/GaAs modulation doped heterostructure wafer grown by molecule beam epitaxy. The layer sequence from the top is as follows: 5 nm GaAs, 40 nm Si doped AlGaAs, 8 nm undoped AlGaAs, 600 nm GaAs, GaAs/AlGaAs superlattice, and semi-insulating GaAs substrate. We defined mesa structures by optical lithography and chemical wet etching (using H 2 SO 4 solution). For the definition of the nanometer-size active region, we use electron-beam lithography and subsequent wet etching. After the formation of the active region, indium deposition and rapid thermal annealing were performed for the source, drain, and gate contacts. Figure 1 shows an SEM image of the IPG-SET. The width and length of the channel are 0.8 and 6 µm, respectively. Two in-plane-gates (V G1 and V G2 ) can control the channel potential independently, which can control the size and the potential of quantum-dot.
Experiments and Discussions
Figure 2 15 dB, which is relatively small. In future, low noise amplifiers (LNA's) have to be inserted at port 2 in Fig. 5 , to improve the difference of the insertion loss [2, 5] .
ence of the insertion loss between at minimum conductance and at maximum conductance is 0.15 dB. 
